IN introducing the subject, I would remind you of what has been written relating to histological changes of malignant tumours after irradiation. I first show you a picture of typical cubical celled epithelioma of the breast before treatment (after Wickham and Degrais, high and low magnification), and the same tumour sixteen days after exposure to a radium-irradiation at a depth of 2 cm. The phenomena of vacuolization of the malignant tissue and sclerosis of the connective tissue are distinct. Under high magnification we see the lymphoid infiltration and the pyonosis of the nuclei.
fifteen days hypertrophy of the protoplasm and of the nucleus of the cancer cells appears, malformation of the nuclei, eosinophilia of the protoplasm and abnormal phenomena of keratinization follow. After that period there can be observed a vacuolization of the protoplasm and of the nucleus, achromatosis, or pycnosis, karyolysis, or karyorrhexis, accompanied by an infiltration of polynuclear leucocytes, phagocytosis of the degenerating cells, a more or less strong reaction of the connective tissue and endarteritis (Audin, Barth6lemy, Darier, Kibbe, Peutrier, Pierre Marie, Men6trier, Clunet, Perthes, Gausz, Dominici and Rubens Duval, Delbet and Herrenschmidt, Wickham, Degrais and Gausz, Kronig, Doderlein, Brunn, and others) .
The great majority of writers think that the giant nuclei and the giant cells are formed by abnormal and incomplete mitosis; Handley, Klein, and Durck attach importance to fusions of cells; Klein and DUrCk attribute the formation of "conglutination giant cells" to the pressure of the sclerosed connective tissue upon the neoplastic cells. A well-defined action on the part of the various alpha-, beta-, and gamma-rays could not be demonstrated. The intensity of the irradiation is of the utmost importance.
The certainty of clinical and anatomico-pathological cure of malignant tumours as resulting from irradiation was demonstrated first by Dominici, and then by Wickham and Degrais. All the authors writing on the subject agree in concluding that various kinds of tumour caii behave in quite different ways under the irradiation; some of them are absolutely refractory to their action.
The study of the histological phenomena of -the processes of cure is important, both from the general point of view of the healing mechanism and pharmacodynamic influence of the irradiation, and also from that of the prognosis as to the action of radiation before and during a definite treatment.
In order to proceed methodically we have first studied the changes set up by the irradiation in a definite form and a definite localization of a malignant tumour, namely, in selected cases of uterine baso-cellular epithelioma.
Uterine baso-cellular epithelioma is easily accessible to irradiation with radium tubes, to curettage for diagnosis and control, and to removal by the vagina. The baso-cellular epithelioma is not much differentiated, and consequently sensitive to irradiation without complicated phenomena of celldifferentiation.
We used for our irradiations two radium tubes of 50 mgr. of crystallized radium bromide-one in a silver case and a brass case 0*01 mm. thick, theother one in a platinum case coated with lead 1 to 4 mm. thick-they were always wrapped with a thick covering of india-rubber and blotting paper. We followed the technique elaborated by our assistant, Dr. De Backer, for the radium irradiation of the uterus, the vagina, the rectum and the bladder, and the simultaneous employment of X-rays applied to the sacro-sciatic and the oval foramina. The evidence obtained from photomicrographs taken at this stage is important. We confine the description of our observations and their interpretation only to what is strictly necessary. I shall only demonstrate to you the typical modifications of the malignant tissue after irradiation as we have observed them. I shall not mention in this first paper the particulars of our technique of radiation, because the details of this technique are still in a state of evolution.
[Dr. Daels here described six cases of inoperable malignant disease of the uterus, demonstrating on the epidiascope the histological changes following the application of radium bromide.]
CONCLUSIONS.
In proportion to the intensity of the action of the irradiation upon the cancer cells of the uterine baso-cellular epithelioma, we observe the following phenomena. They are changes not met with in cases of spontaneous degeneration, namely
(1) Massive and rapid karyorrhexis of the cancer cells without any intervention on the part of the blood cells or any profound degeneration of the normal tissues.
(2) Progressive necrosis occasioned by pycnosis or achromatosis, with eosinophilia or vacuolization of the protoplasm and phagocytosis by polynuclear blood cells; this destroys quite a large number of alveoli; this well-marked phenomenon is here specially characteristic of the action of the irradiation.
(3) The transformation of the cancer cells into giant cells and giant nuclei,an alteration that may lead to necrosis with invasion by polynuclear leucocytes, or to a gradual atrophy with fatty degeneration of the protoplasm and disappearance of those elements without any participation of leucocytes in the process.
The action exercised by the irradiation-radium irradiation more especially, but however not exclusively, since we often added irradiation by X-rays after radium treatment-first affects the nucleus and sets up an actual rupture of the nucleus comparable to the action of the irradiation upon the lymphocytes: or else a destruction of the nucleus, sometimes combined with eosinophilia or the megakaryocytic-shaped degeneration which seems to result from nuclear fusions due to loss of karyokinetic power.
Our observations lead us to admit that the polynuclear leucocytes only occur in association with spontaneous degenerations or with radio-therapeutic transformation of the baso-cellular epithelioma, as a consequence of incidental infections or the necrosis of cancer cells, and that they do not take an active part in the elective regression proper. And so we must also admit that the connective tissue has no active participation in the regression proper, as we meet with the most excellent definition of regression in the midst of the empty space remaining after the disappearance of the cancer cells. On the other hand, it seems that a special significance of effective reaction against the cancer proliferation or its agent must be ascribed to infiltration of leucocytes.
(4) The appearance of giant cells without the characteristics of malignant tissue, sometimes with a distinct follicle shape, the appearance of true histological follicles as a consequence of radium irradiation of cancer alveoli, lead us to the adoption of the hypothesis of the liberation of a germ or agent to which the body is supposed to react by lymphocytic infiltration and formation of giant cells. The observation should be connected with the two different sarcomatous and follicular reactions of the body upon the bacillus of Koch. The histological appearances found upon the healing of the follicle that arises after experimental injection of killed Koch bacilli should be remembered in this connexion, namely, formation of giant cells, fusions of the nuclei, formamation of megakaryocytic elements, progressive liberation and atrophy of those megakaryocytes. These phenomena have the greatest resemblance to those observed in the case of cancer regression.
